Abstract. Social technologies are transforming the Web to a place where users actively contribute to content production and opinion making. Social networking requirements are becoming a core part of the needs of modern enterprises too, which need ad-hoc Web platforms that incorporate the right set of social features for their business. This leads to the need to provide facilities and methods for developing such socially enabled applications. In this paper we propose a model-driven approach that is specifically focused on the development of Web applications that exploit social features. In particular, we describe an extension of the WebML notation (a Domain Specific Language designed to model Web applications), comprising a set of modeling concepts that encapsulate the logic of the interaction with the social platforms. Upon this, we define a set of design patterns that respond to the typical needs of enterprises and we show some sample application scenarios.
Introduction
Social technologies are transforming the Web to a place where users actively contribute to content production and opinion making [SR+08, TK10] . While the broad public is aware of only a bunch of world-spread applications (including Facebook, Gowalla, Foursquare, LinkedIn, Twitter), social networking requirements are becoming a core part of the needs of modern enterprises, at the B2C (Business-to-Consumer), B2B (Business-to-Business), and B2E (Business-to-Enterprise, i.e., the connection between the company and its own internal organization and workforce) levels. Several examples of applications exist at B2C level, spanning from brand management and viral marketing to Customer Relationship Management, while at B2E level, enterprises look at social networking tools as possible means for improving their operations thanks to the unstructured interaction they foster among employees [TK10] .
The growth in the need of specific features within social network and collaboration platforms raised the problem of designing and developing Web applications integrating such a heterogeneous set of services into a single application. The purpose of this is to provide enterprises with ad-hoc Web platforms that incorporate the right set of social features to comply with the specific context of the company.
This leads to the need to provide facilities and methods for developing such socially enabled applications. One option is obviously that of applying traditional developing techniques based on manual coding. However, this solution is quite inappropriate both in terms of efficiency and of effectiveness. Indeed, developing an application integrated with social networking platform with a manual approach implies that the developer must know how each platform works and must rely on different external libraries to interact with the social services. This is time consuming and error prone. On the other hand, existing social enterprise platforms like Salesforce Chatter [SF12] or Tibco Tibbr [Tibco12] now exist, which provide a fixed set of features. Another solution could consist of applying general-purpose model-driven approaches to the problem, possibly specifically focused on web application development [CFB+02, RS+01, KR02] . However, these solutions cannot capture the details of the interaction with the social platforms and therefore still require manual modeling of social network API invocations.
To address these shortcomings, we propose a model-driven approach that is specifically focused on the development of Web applications that exploit social features. In particular, we describe an extension of the WebML notation (a Domain Specific Language designed to model Web applications) [CFB+02] , comprising a set of modeling concepts that encapsulate the logic of the interaction with the social platforms. Those modeling concepts provide both cross-social platform capabilities and platformspecific ones and allow seamless integration between the ad-hoc application development and the social networking features. The proposed units can be used within a full-fledged model-driven development cycle that covers all the phases from requirement specification, to high level business need design (with notations based on BPMN or similar) down to application design with WebML and implementation and deployment with automatic code generation techniques. The development method is not part of the contribution of this paper, but can be found in [BFV11] .
In this paper we discuss the basic modeling artefacts we define in WebML, the design patterns that can be repeatedly used for solving the typical needs, and then a few sample applications that demonstrate the feasibility and advantages of the approach. Our experiments are run within the MDD tool WebRatio [WR12] , a modeling tool that allows automated code generation and fast application deployment starting from BPMN and WebML models.
The paper is organized as follows: Section 2 describes the social components (i.e., WebML units) that model social behaviours; Section 3 describes the design patterns that cover the most common requirements of social applications; Section 4 shows some applications developed with our approach; Section 5 discusses the related work; and finally Section 6 draws the conclusions. [BBF10] . This has b new WebRatio components and model transformation ru de generation from models. The code generated fr ard Java application, which can be deployed on any J tivity to the social software is realized by APIs calls to s the concrete way to implement the Social units. 
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Conclusions and Future Works
In this paper we described a model driven approach focused on the development of Web applications that exploits social services. We presented the social units developed as an extension of the WebML notation, which encapsulates all the business logic of the interaction with the social platform. Based on these units, we identified a set of design patterns that solve the most common requirements for socially enabled applications. Subsequently, we demonstrated the validity of our approach by describing five application scenarios developed using the new units and patterns within the WebRatio MDD tool. Future works will aim both at refining the current set of social units, by extending the behaviour of the existing units and by creating new units in order to model the interactions with other social platforms and social needs. A very important step will be to factorize the API calls that are currently spread all over the set of the networkspecific units into a set of appropriate cross-social network units, in order to group functions that share the same semantic.
